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ACTIVATED CARBON FILTER 

BACKGROUND OF THE INVENTION 

The invention relates to an activated carbon filter, 
particularly for reducing the vapor emissions from a fuel 
system of a vehicle, including a first and a second connecting 
section, a filter section including activated carbon between 
the two connecting sections and a filter layer which consists 
of a highly effective adsorber material and which has an 
activated carbon section disposed adjacent to, and covering, 
the first connecting section. 

An activated carbon filter of the type referred to above 
is known from DE 197 08 692 Al . It discloses an adsorption 
filter with a first and a second filter area. The first filter 
area includes a coarse filter. It is filled with activated 
carbon or another adsorber material and has a high adsorption 
capacity and a low pressure loss. The second filter area 
consists of a textile activated carbon surface structure based 
on a fleece or a fabric and is used to enclose or cover the 
coarse filter . 

In order to prevent in motor vehicles the release of 
hydrocarbon-containing fuel vapors from a fuel tank or a 
carburetor of a motor vehicle, fuel supply system are sealed 
structures and include activated carbon filters. When the 

internal combustion engine is at a standstill, fuel vapors 
escaping from the tank area of the fuel supply system reach the 
activated carbon filter where most of the hydrocarbon 
components are retained and prevented from escaping into the 
environment. When the internal combustion engine is operating, 
the activated carbon filter is flushed with intake air. In 
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this process, the hydrocarbons deposited in the filter are 
again supplied to the internal combustion engine for combustion 
therein. 

DE 36 09 976 C2 discloses an activated carbon filter for a 
fuel supply system of a motor vehicle which includes a 
container filled with activated carbon particles. This 
container includes at one side an opening for the admission of 
fresh air which opening is covered by filter material. At the 
opposite side of the container, means are provided for the 
connection of the activated carbon filter to the fuel supply 
system. In the area of the opening for the admission of fresh 
air to the activated carbon filter, an electric heating 
arrangement is provided in the form of a metallic grid 
structure. When the engine is shut down, hydrocarbon- 
containing gas evaporates from the fuel supply system and 
reaches the activated carbon filter, which adsorbs the 
hydrocarbons. As the engine is started, fresh air flows into 
the activated carbon filter through the respective opening. 
The fresh air is preheated by the heating arrangement, whereby 
the activated carbon filter is regenerated as soon as engine 
operation begins and the hydrocarbons adsorbed by the activated 
carbon particles are released and supplied to the internal 
combustion engine for combustion therein. 

DE 25 00 470 Al discloses a filter element which includes 
fibers of activated carbon. The fibers of activated carbon are 
in the form of a woven fabric or a fleece and several layers 
thereof are disposed in the filter housing so as to extend in a 
plane normal to the flow direction of a gas to be filtered. 
For the separation of the layer of activated carbon, spacer 
elements are provided, which consist of a thermoplastic 
polymer . 

It is further known from DE 195 14 887 Al to provide in 
air cleaning systems a thin filter layer consisting of an 
adsorbing cover fleece which may contain activated carbon. 



It is the object of the present invention to provide an 
activated carbon filter of the type referred to above with 
which hydrocarbons can be practically fully filtered out of a 
gas mixture with a high hydrocarbon content so that their 
escape into the environment is prevented and the filter can be 
again effectively desorbed in a simple and effective manner. 

SUMMARY OF THE INVENTION 

In an activated carbon filter for reducing vapor emissions 
from a fuel supply system including, in a filter housing, a 
first connecting section for communication with the atmosphere 
and a second connecting section for communication with the fuel 
supply system, an activated carbon filter section is disposed 
between the first and second connecting sections and a filter 
layer of a highly adsorptive filler material layer is disposed 
between the activated carbon filter section and the first 
connecting section to prevent any escape of vapors through the 
first connecting section to the atmosphere. 

With this activated carbon filter, the hydrocarbon 
emissions from a fuel system can be reduced to almost zero. 
This is also true when the filter is heated since the released 
hydrocarbons are prevented from escaping through the fresh air 
inlet by the highly adsorptive filter layer. 

If the filter layer consists of an electrically conductive 
adsorber material and can be electrically heated, the filter 
serves at the same time as the electric heating arrangement. 
It provides in a simple manner for a rapid regeneration of the 
activated carbon filter. 

The filter layer may also consist of a highly adsorptive 
material including an activated carbon fabric or an activated 
carbon fiber fleece. Such a structure provides for a filter 
layer with a particularly high adsorption capability. 

In an advantageous embodiment of the invention, the filter 
section with activated carbon comprises a housing with at least 
a first and a second chamber. The chambers are filled with 



activated carbon pellets. The connecting section for the fuel 
system is disposed adjacent the first chamber and the 
connecting section for the fresh air supply is disposed 
adjacent the second chamber. The two chambers are in 
communication with each other at the ends thereof remote from 
the fuel system and gas supply connections by way of a filter 
fleece or filter fabric. In this way, the activated carbon 
filter provides for the gas to be filtered a long travel path 
while the filter arrangement is still relatively small. 

It is advantageous if the filter fleece/fabric, which is 
arranged between the first and the second chambers is provided 
with a spring-loaded pressure plate which biases the filter 
fleece/fabric against the activated carbon pellets in the first 
and, respectively, second chambers. In this way, the activated 
carbon pellet volume remains compact and dense. 

Also, the connecting section for the fuel supply system 
includes a connector for connection with the fuel tank and a 
connector for connection with a suction arrangement of the 
internal combustion engine. A filter fleece/fabric is disposed 
between the filter section, which includes activated carbon, 
and the connector for the suction arrangement. The connection 
for the fuel tank includes preferably a tubular housing 
structure of a net-like filter fabric, which extends into the 
activated carbon filter section. In this way, it is made sure 
that fuel vapors from the fuel supply system are adsorbed in 
the activated carbon filter over the largest possible activated 
carbon surface area. 

Further features and advantages of the invention will 
become apparent from following description thereof on the basis 
of the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The single figure is a cross-sectional view of an 
activated carbon filter according to the invention. 



DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 
The activated carbon filter 1, as shown in figure, is 
particularly suitable for use in a motor vehicle for the 
reduction of vapor emissions from a fuel supply system. It 
5 includes a housing 2 of polypropylene, polyethylene, or 
polyamide, which may be glass-fiber reinforced. The housing 
includes a connecting section with connections 3 and 4 for 
connection to an internal combustion engine, which is not 
shown. The first connection 3 is provided for communication 
10 with a suction arrangement of the internal combustion engine, 
that is, with the low pressure area of the engine intake duct 
downstream of the throttle valve. The second connection 4 is 
provided for communication with a vent opening of a fuel tank. 
'% In another connecting section at the same end of the activated 

P 15 carbon filter 1, there is provided a connection 5 by way of 
m which the activated carbon filter 1 can be in communication 

O with the fresh air atmosphere. 

Ct The activated carbon filter 1 includes two different 

: filter chambers 6 and 7 provided for the different connecting 

^ 20 sections. The filter chambers 6 and 7 are filled with 
^ activated carbon pellets, which are indicated only 

H schematically. The pellet bodies form a granule structure with 

3 a particle size of about 2 by 4 mm. They may consist, for 

example, of charcoal, coconut shells, or olive kernels. The 
25 two filter chambers 6 and 7 are separated by a wall 8. The 
connection 3 for communication with a suction arrangement of an 
internal combustion engine comprises a filter fleece 9, by way 
of which gas can flow from the filter to the intake duct of the 
internal combustion engine. The connection 4 for communication 
30 with the tank vent opening includes a tubular housing structure 
10, which extends into the first filter chamber 6. This 
tubular housing structure 10 consists of polyamide or a 
corresponding material and includes a fine-mesh fabric. 
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At the end of the activated carbon filter 1 opposite the 
connecting section with the connections 3, 4 and 5, the 
chambers are delimited by a filter fleece 11, which closes the 
first and the second filter chambers 6 and 7. It may be for 
example, a polyester fiber fleece. The filter fleece 11 
provides for communication between the first and second filter 
chambers 6 and 7. 

The filter fleece 7 is engaged by a perforated support 
frame 12. Springs 13 are disposed between the support frame 12 
and a gas-tight end wall 14 of the filter housing 2 so that the 
activated carbon pellets in the filter chambers 6 and 7 are 
compressed to a tight package. The connection 5 for 
communication with the fresh air atmosphere is covered with a 
filter layer 15 of a highly effective adsorber material so as 
to be separated thereby from the second filter chamber 7. The 
filter layer consists of an activated carbon filter fabric or 
an activated carbon fiber fleece. It is therefore electrically 
conductive and also highly active with respect to the 
adsorption of hydrocarbon vapors. 

The filter layer 15 is provided with electrical 
connections 16 for the connection of an electric power source 
providing a voltage of about 18V for the heating of the filter 
layer 15. Alternatively to such direct heating of the filter 
layer 15, means for an indirect heating of the filter layer 15 
may be provided for example in the form of electric resistance 
wires. It is also possible to provide the filter layer 15 
without electrical connections, that is, not to provide any 
heating means for the filter layer to simplify the filter 
design. 

Instead of a filter layer of activated carbon fabric or of 
an activated carbon fleece, the second filter chamber 7 may 
include, in an area leading to the connection 5, a highly 
effective adsorber material on the basis of zeolite, silicious 
gel, aluminum oxide or di-vinyl benzene styrene material. If 



appropriate, a heating structure may be provided for the 
closure of the highly effective adsorption material. 

When the internal combustion engine is shut down, 
hydrocarbon-containing gases, which are released, will escape 
from the fuel tank of the fuel supply system by way of the tank 
vent opening and flow, by way of the connection 4 of the 
activated carbon filter and the tubular housing structure 10, 
into the filter chamber 6. There, they are adsorbed by the 
activated carbon pellets while releasing heat. The hydrocarbon- 
containing gases, which are not adsorbed by the activated 
carbon pellets in the filter chamber 6, pass through the filter 
fleece 11 into the second filter chamber 7 in which further 
adsorption takes place by the activated carbon pellets disposed 
in the chamber 7. Any release of hydrocarbon-containing gases 
from the filter chamber 7 by way of the connection 5 for the 
venting of the activated carbon filter 1 to the atmosphere is 
prevented however by the highly active filter layer 15 or the 
alternative connection of the filter chamber 7. 

When the internal combustion engine is in operation, a 
vacuum is present at the connection 3, which is in 
communication with the engine intake duct downstream of the 
throttle valve thereof. Hydrocarbons, which are adsorbed by 
the activated carbon pellets of the activated carbon filter 1, 
are then released from the activated carbon pellets and are 
conducted to the engine by way of the connection 3. At the 
same time, fresh air is admitted to the filter 1 by way of the 
fresh air connection 5. 

The process is repeated in accordance with the operating 
cycles of the engine that is, upon shutdown of the engine, 
hydrocarbons are adsorbed in the activated carbon filter 
without reaching the environment by way of the connection 5. 

If possible, the filter layer 15 or the closure of highly 
adsorptive material in the second filter chamber 7 is heated 
upon startup of the engine. In this way, the hydrocarbons 



residing in the filter layer 15 or in the closure of highly 
adsorptive material can, on one hand, be rapidly released. On 
the other hand, the fresh air flowing into the activated carbon 
filter through the connection 5 is rapidly heated so that 
heated fresh air enters first the filter chamber 7 and then the 
filter chamber 6. As a result, the activated carbon pellets 
rapidly release any adsorbed hydrocarbons which then are 
supplied to the internal combustion engine. If appropriate, 
the heating of the fresh air takes place only for a short 
period for example for several seconds upon start-up of the 
internal combustion engine. 

The closure of the filter chamber 7 by the filter layer 15 
of a highly adsorptive material provides for a rapid adsorption 
of hydrocarbons. The highly adsorptive material adsorbs the 
hydrocarbons better than the activated carbon pellets. Heating 
of the filter layer or the respective closure provides for a 
rapid regeneration of the filter layer or, respectively, the 
closure, but it also provides for a rapid release of the 
hydrocarbons from the activated carbon pellets. 
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CLAIMS 



What is jzl aimed is: 

A.. An activated carbon filter particularly for reducing 
vap^r emissions from a fuel supply system, said activated 
carbon filter including a housing with a first connecting 
section providing for communication with the atmosphere, a 
second connecting section for communication with the fuel 
supply system, an activated carbon filter section disposed 
between said first and second connecting sections for 
communication with the fuel supply system, and a filter 
material layer of a highly adsorptive material disposed between 
said activated carbon filter section and said first connecting 
section, said highly adsorptive material consisting of at least 
one of zeolite, silicious gel, aluminum oxide, di-vinyl benzene 
styrol material and activated carbon fiber. 

2. An activated carbon filter according to claim 1, 
wherein said filter layer consists of an electrically 
conductive highly adsorptive material and means are provided 
for electrically heating the filter layer. 

3. An activated carbon filter according to claim 2, 
wherein said filter layer consists of one of an activated 
carbon fiber fabric and an activated carbon fiber fleece. 

4. An activated carbon filter according to claim 1, 
wherein said activated carbon filter section comprises a 
housing portion with at least a first and a second chamber 
which are both filled with activated carbon pellets, and said 



second connecting section for communication with said fuel 
supply system is disposed adjacent said first chamber and said 
first connecting section for communication with the atmosphere 
is disposed adjacent said second chamber, and wherein said two 
chambers are in communication with each other by way of a 
filter layer of a fleece or fabric. 

5. An activated carbon filter according to claim 4, 
wherein said filter layer is disposed at one end of said 
activated carbon filter opposite said connection sections and a 
spring-loaded pressure plate is disposed adjacent said filter 
layer for biasing said filter layer against the activated 
carbon pellets in said first and second chambers. 

6. An activated carbon filter according to claim 1, 
wherein said second connection section includes a connection 
for communication with a fuel tank of a fuel supply system and 
a connection for communication with a vacuum arrangement of an 
internal combustion engine, a filter fleece or fabric covering 
the activated carbon filter section toward said vacuum 
communication connection, and said fuel tank connection 
including a tubular housing structure of a net-like filter 
fabric extending into the adjacent activated carbon filter 
section. 
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ABSTRACT OF THE DISCLOSURE 



In an activated carbon filter for reducing vapor emissions 
from a fuel supply system including, in a filter housing, a 
first connecting section for communication with the atmosphere 
and a second connecting section for communication with the fuel 
supply system, an activated carbon filter section is disposed 
between the first and second connecting sections and a filter 
layer of a highly adsorptive filler material layer is disposed 
between the activated carbon filter section and the first 
connecting section to prevent any escape of vapors through the 
first connecting section to the atmosphere. 
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RULE 63 (37C.F.R. 1-63) 
DECLARATION AND POWER OF ATTORNEY 
FOR PATENT APPLICATION 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

As below named inventor, I hereby declare that my residence, post office address and citizenship are as stated below 
next to my name, and I believe I am the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is 
sought on the invention entitled: 

ACTIVATED CARBON FILTER 
the specification of which is attached hereto or was filed on date: under SN: 

I hereby state that f have reviewed and understand the contents of the above identified specification, including the 
claims, as amended by any amendment referred to above, t acknowledge the duty to disclose information which is 
material to the examination of this application in accordance with 37 CF.R. 1 .56(a) and 35 U.S.C. 102. I hereby claim 
foreign priority benefits under 35 U.S.C. 119/365 of any foreign application(s) for patent or inventor s certificate listed 
below and have also identified below any foreign application for patent or inventor's certificate having a filing date (1) 
efore that of the application on which priority is claimed or (2) if no priority claimed, before the filing date of this 
^application: 

jjNlOR FOREIGN APPLICATION(S) 

Z ^i umber Country Dav/Month/Year Filed Priority Claimed 

%99 52 092.5 Germany 29/10/99 Yes 

H hereby claim the benefit under 35 U.S.C. 120/365 of all United States and PCT international applications listed below 
s and, insofar as the subject matter of each of the claims of this application is not disclosed in such prior applications in 
Nthe manner provided by the first paragraph of 35 U.S.C. 1 12, 1 acknowledge the duty to disclose material information as 
Cpefined in 37 C.F,R, 1.56(a) which occured between the filing date of the prior applications and the national or PCT 
^international filing date of this application. 

Pj^RlOR U.S. APPLICATION OR PCT INTERNATIONAL APPLICATION(S) DESIGNATING THE U.S. 
Application Serial No Dav/Month/Year filed Status: Patented. Pending. Abandoned 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful faise statements may jeopardize the validity of the application 
or any patent issued thereon. And I hereby appoint 

Klaus J. Bach (Reg.-No. 26,832), 4407 Twin Oaks Drive, Murrysville, PA 15568, Tel. 724-327-0664 

to prosecute this application and to transact all business in the Patent and Trademark Office connected therewith and 
with the resulting patent. 

1) Inventors , * , n * 

Signature AdMk^~> J)*>J~ Date 00 - 0 3- ? > 

Inventor's Name: Mattias Bohl Citizenship: German 



Residence (city): 71397 Leutenbach State/Foreign Country: Germany 

Post Office Address: Gollenhofer Strasse 4, 71397 Leutenbach, Germany 



